Nicotine Dependence and Its Risk Factors Among Users of Veterans Health Services, 2008-2009 by Tsai, Jack et al.
VOLUME 8: NO. 6, A127 NOVEMBER 2011
Nicotine Dependence and Its Risk Factors 
Among Users of Veterans Health Services, 
2008-2009
ORIGINAL RESEARCH
Suggested  citation  for  this  article:  Tsai  J,  Edens  EL, 
Rosenheck  RA.  Nicotine  dependence  and  its  risk  fac-
tors among users of veterans health services, 2008-2009. 





Tobacco use is the leading preventable cause of death in 
the United States and is disproportionately higher among 
veterans than nonveterans. We examined the prevalence of 
nicotine dependence and its associated risk factors among 
veterans who used health services in the US Department 
of Veterans Affairs (VA) system.
Methods
Using a case-control design, we compared all VA health 
service users in fiscal year 2008-2009 (N = 5,031,381) who 
received a nicotine dependence diagnosis with those who 
did  not.  Independent  risk  and  protective  factors  associ-
ated with receiving a nicotine dependence diagnosis were 
identified using logistic regression analysis. We conducted 
subgroup analyses on 2 groups of particular policy con-
cern: homeless veterans and veterans who served in Iraq 
and Afghanistan.
Results
Among all recent VA health service users, 15% (n = 749,353) 
received  a  diagnosis  of  nicotine  dependence.  Substance 
abuse, other mental health diagnoses, and homelessness 
were identified as major risk factors. Veterans who served 
in Iraq and Afghanistan were not found to be at increased 
risk compared to veterans from other war eras. Major risk 
and protective factors within the subgroups of homeless 
veterans and veterans who served in Iraq and Afghanistan 
were broadly similar to those in the general VA popula-
tion.
Conclusion
Given that other studies have found higher rates of nico-
tine dependence among veterans, this risk behavior may be 
underdiagnosed in VA medical records. Veterans who are 
homeless or have mental health or substance abuse prob-
lems are at highest risk and should be targeted for smok-
ing prevention and cessation interventions. These results 
support, in principle, efforts to integrate smoking cessation 
programs with mental health and homeless services.
Introduction
Tobacco use is the leading preventable cause of illness, 
disability,  and  premature  death  in  the  United  States 
(1).  Smoking  is  responsible  for  1  in  5  deaths,  resulting 
in approximately 443,000 avoidable deaths per year (2). 
These  rates  are  disproportionately  higher  among  veter-
ans because both active-duty personnel and veterans are 
more likely to have ever smoked or to currently smoke 
than the adult civilian nonveteran population (3,4). Thus, 
Department  of  Veteran  Affairs  (VA)  provides  smoking 
cessation interventions and programs to its health system 
users (5,6). However, most veterans who smoke and use 
VA health services report they do not receive tobacco ces-
sation  treatment  (7).  Identifying  veteran  characteristics 
related to tobacco use can clarify who is most likely to 
benefit from smoking prevention and cessation interven-
tions and may enhance VA efforts to reduce smoking and 
smoking-related illnesses.
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A nicotine dependence diagnosis is given to people who use 
tobacco regularly and have become chronically dependent 
on  nicotine.  Epidemiological  studies  have  found  a  13% 
point prevalence (8) and 24% lifetime prevalence (9) for 
nicotine dependence in the general US adult population. 
Two  recent  studies  found  that  26%  to  27%  of  veterans 
smoke (10,11). No published research study could be found 
on the prevalence of diagnosed nicotine dependence among 
VA service users; thus, the extent to which VA clinicians 
are assessing and documenting nicotine use and depen-
dence is unclear.
Factors  related  to  smoking  cessation  have  been  widely 
studied; preventing nicotine dependence and identifying 
predictors of it, less so. Tobacco use is more prevalent and 
intense  among  psychiatric  populations  than  the  overall 
population. Up to 41% of adults with mental illness smoke 
(12-14). These adults may be particularly susceptible to 
nicotine  addiction  because  tobacco  positively  influences 
mood (15). Many people who abuse other substances also 
smoke, and an especially strong correlation has been found 
between smoking and alcohol abuse (13). However, this 
association has not been fully investigated in large studies 
of veterans.
Research is inadequate on nicotine dependence in 2 groups 
of particular interest to the VA health system: homeless 
veterans and veterans who served in Iraq and Afghanistan 
in  Operation  Iraqi  Freedom  and  Operation  Enduring 
Freedom (OIF/OEF). Homelessness among veterans has 
been a national problem for more than 2 decades (16-19), 
and recently interest has been renewed in ending veter-
ans’ homelessness and providing all necessary health care 
interventions to this population (20). As the United States 
continues to wage war in the Middle East, health care 
providers have been especially concerned about OIF/OEF 
veterans  who  served  in  Iraq  and  Afghanistan,  who  are 
at risk of developing various physical and mental health 
problems  postdeployment  and  after  military  discharge 
(21-24).  Some  studies  suggest  higher  rates  of  smoking 
among these veterans (6). Because both of these groups 
are priorities for VA health services, identifying factors 
related to nicotine dependence in these 2 groups may help 
target prevention efforts and curb development of smok-
ing-related illnesses.
The  objective  of  this  study  was  to  examine  all  recent 
users of VA health services, a group readily available for 
smoking prevention and cessation interventions, to iden-
tify the prevalence of nicotine dependence diagnoses and 
determine the risk factors associated with receiving such 
a diagnosis. A secondary objective was to examine risk fac-




Using a cross-sectional case-control study design, we ana-
lyzed VA administrative data for all veterans who used VA 
health services in fiscal year (FY) 2009 (October 1, 2008, to 
September 30, 2009) to retrospectively compare veterans 
who had a nicotine dependence diagnosis to those who did 
not. We compared groups of veterans on the basis of the 
following  characteristics:  sociodemographics,  homeless 
status,  OEF/OIF  status,  use  of  mental  health  services, 
urban/rural residence, income, disability status, and men-
tal health diagnoses. We conducted secondary analyses on 
homeless veterans and OIF/OEF veterans to identify risk 
factors among these 2 groups. A nicotine dependence diag-
nosis, not nicotine dependence per se, was the outcome 
variable in analyses.
Sample
The  total  sample  consisted  of  5,031,381  veterans  who 
used  VA  health  services  during  FY  2009.  We  iden-
tified  nicotine  dependence  if  the  veteran  received  an 
International  Classification  of  Diseases,  9th  Revision, 
Clinical Modification (ICD-9-CM) (www.cdc.gov/nchs/icd9.
htm) diagnostic code of 305.1 during FY 2009, as docu-
mented in national administrative files.
We defined homeless veterans as veterans who received 
either specialized VA homeless services or an ICD-9-CM 
V60.0 diagnostic code (indicating lack of housing) during 
FY 2009. We identified OIF/OEF veterans through a file 
provided to the VA by the Department of Defense.
Measures
Sociodemographic characteristics included sex, age, race/
ethnicity,  annual  household  income,  and  urban/rural 
residence. We used the working clinical diagnoses of VA 
clinicians as recorded in the electronic medical record, and 
we clustered them together in our analysis as dementia, 
schizophrenia,  major  depression,  bipolar  disorder,  post-
traumatic  stress  disorder  (PTSD),  any  anxiety  disorder VOLUME 8: NO. 6
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(excluding PTSD), alcohol and other drug use disorders, 
and any personality disorder. We classified veteran ser-
vice–connected disability status into 3 groups: not service-
connected, service-connected with less than 50% disability, 
and service-connected with 50% or greater disability. We 
documented urban/rural status using zip codes and the 
Rural-Urban Commuting Area Codes developed in 1998 
at the University of Washington (25), which allowed us to 
identify veterans residing in large urban areas, midsize 
communities, small communities, or isolated rural com-
munities.
Data analysis
In bivariate comparisons of veterans with a nicotine depen-
dence diagnosis and veterans without the diaganosis, we 
tested the significance of group differences using χ2 tests 
and calculated odds ratios with 95% confidence intervals. 
Subsequently, we used logistic regression to identify risk 
factors  and  protective  factors  independently  associated 
with nicotine dependence. We dummy coded variables rep-
resenting  race/ethnicity,  urban/rural  residence,  service-
connected disability status, and annual income, with ref-
erence categories representing other race/ethnicity, urban 
location,  non–service  connected,  and  incomes  less  than 
$7,000, respectively. We conducted subgroup analyses on 
homeless veterans and OIF/OEF veterans. Again, we used 
logistic regression to identify risk factors and protective 
factors independently associated with nicotine dependence 
within each subgroup. We set the level of significance for 
all analyses at P < .01, and all analyses were performed 
using SAS for Windows, version 9.2 (SAS Institute, Inc, 
Cary, North Carolina).
Results
Bivariate analyses of all VA health service users
Of all VA health service users in FY 2009, 749,353 (14.9%) 
received  a  nicotine  dependence  diagnosis  (Table  1).  In 
bivariate  analyses,  being  male,  black,  having  served  in 
OEF/OIF, being aged 40 to 64 years, having an annual 
household  income  of  $7,000  to  $24,999,  being  service 
connected, and living in a rural area were significantly 
associated with nicotine dependence. Homeless veterans 
were almost 4 times as likely to receive a nicotine depen-
dence diagnosis as veterans who were not homeless, and 
veterans who used mental health services were 2.5 times 
as likely to receive a nicotine dependence diagnosis than 
were  veterans  who  did  not  use  mental  health  services. 
Among mental health service users, 25.5% had a diagnosis 
of nicotine dependence.
The only protective factor among mental health diagno-
ses  was  having  a  diagnosis  of  dementia.  Veterans  who 
received  any  other  mental  health  diagnoses  (including 
schizophrenia, affective disorders, anxiety disorders, sub-
stance  use  disorders,  and  personality  disorders)  were 
significantly  more  likely  to  have  a  nicotine  dependence 
diagnosis also. At greatest risk were veterans diagnosed 
with schizophrenia, an alcohol use disorder, a drug use 
disorder, or a personality disorder.
Multivariate analyses
All VA health service users
After  controlling  for  other  factors,  veterans  who  were 
male, homeless, black, living in rural areas, using mental 
health services, and had an annual income of more than 
$7,000 were at increased risk for a nicotine dependence 
diagnosis independent of other factors (Table 2). OEF/OIF 
status, age, and being service-connected were found to be 
protective factors in this analysis. Again, dementia diag-
nosis was a protective factor, while all the other mental 
health diagnoses were risk factors, except that having a 
personality disorder was no longer significant. In particu-
lar, veterans who had an alcohol use disorder were more 
than 3 times as likely as veterans who did not to also have 
a nicotine dependence diagnosis.
Homeless veterans
We identified 120,234 (2.4%) homeless veterans. Among 
them,  47,252  (39.3%)  received  a  diagnosis  of  nicotine 
dependence. Being male, living in a small or large rural 
area, having an income of $7,000 to $14,999, and being 
service-connected with less than 50% disability were sig-
nificantly  predictive  of  a  nicotine  dependence  diagnosis 
(Table 3). As in the analysis of all VA health service users, 
having  a  diagnosis  of  dementia  was  a  protective  factor 
among homeless veterans, whereas having any other men-
tal health diagnosis (except personality disorder) was a 
significant risk factor, particularly alcohol use disorder.
OEF/OIF veterans
Of the 200,300 (4.0%) veterans who served in OEF/OIF, 
30,297  (15.1%)  received  a  diagnosis  of  nicotine  depen-VOLUME 8: NO. 6
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dence. Among OEF/OIF veterans, being male, homeless, 
and  younger,  living  in  a  rural  area,  having  income  of 
$7,000 to $24,999, and using mental health services were 
significantly predictive of a nicotine dependence diagnosis 
(Table 3). OEF/OIF veterans who had a diagnosis of bipo-
lar disorder, anxiety disorder, PTSD, alcohol use disorder, 
or drug use disorder were also at risk for nicotine depen-
dence.
Discussion
We found that 15% of all veterans who used VA health 
services in FY 2009 received a diagnosis of nicotine depen-
dence.  Because  we  analyzed  administrative  data,  we 
likely underestimated how many veterans actually have 
nicotine dependence; recent estimates indicate that 26% 
to 27% of veterans smoke (10,11). Although no previous 
study to our knowledge has examined the prevalence of 
nicotine dependence in the population of veterans using 
health services, our finding suggests nicotine dependence 
may be underdiagnosed and not adequately documented 
in VA administrative records. Because smoking is a lead-
ing cause of many chronic diseases and deaths (1), it may 
be beneficial for VA clinicians to better document nicotine 
use.  The  benefit  of  better  documentation  assumes  that 
assessment and diagnosis lead to increased likelihood of 
successful intervention; various smoking cessation inter-
ventions are effective for veterans (5,26,27).
In identifying major risk factors, veterans who had mental 
health  or  substance  use  disorders  were  at  significantly 
higher risk of receiving a nicotine dependence diagnosis 
than veterans who did not have such diagnoses. Among 
VA mental health service users, one-fourth had a nico-
tine dependence diagnosis. This result is consistent with 
previous findings of increased rates of nicotine use among 
adults with mental illness or substance use disorders in 
the general population (12-14).
Having an alcohol use disorder was the strongest indepen-
dent predictor of a nicotine dependence diagnosis, followed 
closely by a drug use disorder. Veterans who had an alcohol 
use disorder were more than 3 times as likely and veterans 
with a drug use disorder were almost 2 times as likely to 
receive a nicotine dependence diagnosis compared to veter-
ans without such disorders and controlling for other influ-
ential factors. VA clinicians may need to pay particular 
attention to smoking behaviors among veterans with men-
tal illness or substance use disorders, especially because 
nicotine dependence disproportionately reduces the qual-
ity and length of life of people with these disorders in the 
general population (28). Providing smoking prevention and 
cessation  interventions  with  other  substance  abuse  and 
mental health treatment for veterans may be useful; efforts 
to integrate nicotine cessation programs into VA mental 
health services have shown some success (5).
Homeless veterans were also at increased risk for nico-
tine  dependence  diagnosis  (39%),  independent  of  their 
increased risk for addictive disorders. This finding is con-
sistent with recent studies, which have found that 69% to 
73% of homeless people in the general population smoke 
(29,30). Interestingly, these studies also found that more 
than  one-third  of  homeless  smokers  expressed  a  readi-
ness to quit and more than half received advice to quit 
from their health care providers, but they were still less 
likely to quit compared to others in the general population. 
People with multiple episodes of homelessness were less 
likely to quit (29). Besides alcohol and drug use as factors 
associated with smoking in the homeless population, stud-
ies have also found out-of-home placement in childhood, 
victimization while homeless, and smoking intiation at an 
earlier age are significant factors (29,31). There has been 
little  development  of  smoking  prevention  and  cessation 
programs for homeless people, let alone homeless veter-
ans, and more research is needed in this area.
OEF/OIF  status  was  protective  against  nicotine  depen-
dence  diagnosis,  in  contrast  to  previous  studies,  which 
relied on self-report (6). It is worth reiterating that we 
did not examine nicotine dependence, per se, but rather 
how often it was diagnosed, which may explain the differ-
ence in findings and suggests nicotine dependence is not 
adequately assessed among OEF/OIF veterans, who are 
likely seeking treatment for more pressing health issues. 
We found that 15% of OEF/OIF veterans who received VA 
health services in FY 2009 received a nicotine dependence 
diagnosis. Substance use disorders were still significant 
risk factors, but OEF/OIF status alone did not increase 
risk  for  a  nicotine  dependence  diagnosis.  Among  both 
OEF/OIF and homeless veterans, we consistently found 
that veterans who were male, low-income, and living in 
a rural area were at higher risk of receiving a nicotine 
dependence diagnosis. Dementia was found to be a protec-
tive factor, which may be because of its effects on general 
life functioning and behaviors, including smoking.
This study has several limitations. Administrative records 
are not always complete or reliable. VA clinicians may have VOLUME 8: NO. 6
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neglected to document nicotine dependence in the face of 
presenting primary diagnoses, which only illustrates the 
importance  for  VA  clinicians  to  conduct  comprehensive 
assessments  of  patients  that  include  questions  about 
smoking  behaviors.  We  focused  on  identifying  risk  fac-
tors of a clinical diagnosis of nicotine dependence, which 
may be different from factors related to actual nicotine 
dependence. There may also be other correlates of nicotine 
dependence that we did not address in our analyses, such 
as certain medical conditions and unmeasured individual 
characteristics. Given our large sample size, analyses were 
sensitive to statistical significance, so we focused on odds 
ratios to identify major risk factors. Although we identified 
some correlates for nicotine dependence among veterans, 
we could not examine the causal pathways through which 
these factors increase risk because our data were cross-
sectional.  Future  research  and  development  of  assess-
ment, documentation, and interventions in this area are 
needed.
Our  results  suggest  veterans  are  underdiagnosed  for 
nicotine dependence and that better assessment and docu-
mentation methods are needed in the VA health system. 
Veterans who are homeless, have a mental illness, or have 
a substance use disorder may be particularly vulnerable to 
dependence on nicotine, and targeted outreach and inter-
vention for these groups may be needed. This study may 
contribute  to  improved  targeting  of  smokng  prevention 
and cessation efforts in the VA health care system.
Acknowledgments
This article is based on work supported by the Department 
of  Veterans  Affairs,  Veterans  Health  Administration, 
Office of Research and Development. We thank Jennifer 
Cahill for assisting with data analysis.
Author Information
Corresponding Author: Jack Tsai, PhD, VA New England 
Mental Illness Research, Education, and Clinical Center, 
950  Campbell  Ave,  151D,  West  Haven,  CT  06516. 
Telephone:  202-932-5711,  ext  2090.  E-mail:  Jack.Tsai@
yale.edu. Dr Tsai is also affiliated with the VA Connecticut 
Healthcare  System,  West  Haven,  Connecticut,  and  the 
Department of Psychiatry, Yale University, New Haven, 
Connecticut.
Author  Affiliations:  Ellen  L.  Edens,  VA  Connecticut 
Healthcare System, West Haven, Connecticut; Robert A. 
Rosenheck,  VA  New  England  Mental  Illness  Research, 
Education, and Clinical Center, West Haven, Connecticut. 
Dr  Edens  is  also  affiliated  with  the  Department  of 
Psychiatry, Yale University, New Haven, Connecticut, and 
Dr Rosenheck is also affiliated with the VA Connecticut 
Healthcare  System,  West  Haven,  Connecticut,  the 
Department of Psychiatry, Yale University, New Haven, 
Connecticut, and the Yale School of Public Health, New 
Haven, Connecticut.
References
 1.  Tobacco  use:  targeting  the  nation’s  leading  kill-
er.  Atlanta  (GA):  Centers  for  Disease  Control  and 
Prevention; 2010.
 2.  Centers for Disease Control and Prevention. Smoking-
attributable  mortality,  years  of  potential  life  lost, 
and productivity losses — United States, 2000–2004. 
MMWR Morb Mortal Wkly Rep 2008;57(45):1226-8.
 3.  Klevens  RM,  Giovino  GA,  Peddicord  JP,  NElson 
DE, Mowery P, Grummer-Strawn L. The association 
between veteran status and cigarette-smoking behav-
iors. Am J Prev Med 1995;11(4):245-50.
 4.  McKinney  WP,  McIntire  DD,  Carmody  TJ,  Joseph 
A. Comparing the smoking behavior of veterans and 
nonveterans. Public Health Rep 1997;112(3):212-8.
 5.  McFall M, Saxon AJ, Malte CA, Chow B, Bailey S, 
Baker  DG,  et  al.  Integrating  tobacco  cessation  into 
mental health care for posttraumatic stress disorder. 
JAMA 2010;304(22):2485-93.
 6.  Bastian LA, Sherman SE. Effects of the wars on smok-
ing among veterans. J Gen Intern Med 2010;25(2):102-
3.
 7.  Goldman R, Craig T. VHA smoking cessation treat-
ment:  findings  from  national  patient  surveys  and 
medical  record  reviews.  National  Association  of  VA 
Ambulatory Care Managers Newsletter 2004;15:6-10.
 8.  Grant BF, Hasin DS, Chou SP, Stinson FS, Dawson DA. 
Nicotine dependence and psychiatric disorders in the 
United States. Arch Gen Psychiatry 2004;61(11):1107-
15.
 9.  Breslau N, Johnson EO, Hiripi E, Kessler R. Nicotine 
dependence in the United States: prevalence, trends, 
and  smoking  persistence.  Arch  Gen  Psychiatry 
2001;58(9):810-6.
10. Brown DW. Smoking prevalence among US veterans. 
J Gen Intern Med 2010;25(2):147-9.VOLUME 8: NO. 6
NOVEMBER 2011
6  Centers for Disease Control and Prevention • www.cdc.gov/pcd/issues/2011/nov/11_0043.htm
The findings and conclusions in this report are those of the authors and do not necessarily represent the official position  
of the Centers for Disease Control and Prevention.
11. Chwastiak LA, Rosenheck RA, Kazis LE. Association 
of psychiatric illness and obesity, physical inactivity 
and smoking among a national sample of veterans. 
Psychosomatics 2011;52(3):230-6.
12. Lasser  K,  Boyd  W,  Woolhandler  S,  Himmelstein 
DU,  McCormick  D,  Bor  DH.  Smoking  and  mental 
illness : A population-based prevalence study. JAMA 
2000;284(20):2606-10.
13. Dani JA, Harris RA. Nicotine addiction and comorbidi-
ty with alcohol abuse and mental illness. Nat Neurosci 
2005;8(11):1465-70.
14. Kessler  RC,  Chiu  WT,  Demler  O,  Walters  EE. 
Prevalence,  severity,  and  comorbidity  of  12-month 
DSM-IV disorders in the National Comorbidity Survey 
Replication. Arch Gen Psychiatry 2005;62(6):617-27.
15. Quattrocki E, Baird A, Yurgelun-Todd D. Biological 
aspects of the link between smoking and depression. 
Harv Rev Psychiatry 2000;8(3):99-110.
16. Rosenheck  R,  Koegel  P.  Characteristics  of  veterans 
and nonveterans in 3 samples of homeless men. Hosp 
Community Psychiatry 1993;44(9):858-63.
17. Rosenheck R, Frisman L, Chung A. The proportion of 
veterans among homeless men. Am J Public Health 
1994;84(3):466-9.
18. Gamache G, Rosenheck R, Tessler R. The proportion 
of veterans among homeless men: a decade later. Soc 
Psychiatry Psychiatr Epidemiol 2001;36(10):481-5.
19. Tessler R, Rosenheck R, Gamache G. Comparison of 
homeless veterans with other homeless men in a large 
clinical outreach program. Psychiatr Q 2002;73(2):109-
19.
20. Secretary  Shinseki  details  plans  to  end  homeless-
ness for veterans [press release]. US Department of 
Veterans Affairs; 2009. http://www1.va.gov/opa/press-
rel/pressrelease.cfm?id=1807.  Accessed  August  16, 
2011.
21. Seal KH, Maguen S, Cohen B, Gima KS, Metzler TJ, 
Ren  L,  et  al.  VA  mental  health  services  utilization 
in  Iraq  and  Afghanistan  veterans  in  the  first  year 
of receiving new mental health diagnoses. J Trauma 
Stress 2010;23(1):5-16.
22. Thomas JL, Wilk JE, Riviere LA, Mcgurk D, Castro 
CA, Hoge CW. Prevalence of mental health problems 
and functional impairment among active component 
and National Guard soldiers 3 and 12 months following 
combat in Iraq. Arch Gen Psychiatry 2010;67(6):614-
23.
23. Stecker T, Fortney J, Owen R, McGovern MP, Williams 
S. Co-occurring medical, psychiatric, and alcohol-relat-
ed disorders among veterans returning from Iraq and 
Afghanistan. Psychosomatics 2010;51(6):503-7.
24. Frayne SM, Chiu VY, Iqbal S, Berg EA, Laungani KJ, 
Cronkite RC, et al. Medical care needs of returning 
veterans with PTSD: their other burden. J Gen Intern 
Med. 2011;26(1):33-9.
25. Maps.  Rural  Health  Research  Center.  http://depts.
washington.edu/uwruca/ruca-maps.php.  Accessed 
August 24, 2011.
26. Rose JE, Behm FM, Westman EC, Levin ED, Stein 
RM, Ripka GV. Mecamylamine combined with nico-
tine skin patch facilitates smoking cessation beyond 
nicotine patch treatment alone. Clin Pharmacol Ther 
1994;56(1):86-99.
27. Simon JA, Carmody TP, Hudes ES, Snyder E, Murray 
J. Intensive smoking cessation counseling versus min-
imal counseling among hospitalized smokers treated 
with transdermal nicotine replacement: a randomized 
trial. Am J Med 2003;114(7):555-62.
28. Ziedonis  D,  Hitsman  B,  Beckman  JC,  Zvolensky 
M,  Adler  LE,  Audrain-McGovern  J,  et  al.  Tobacco 
use and cessation in psychiatric disorders: National 
Institute of Mental Health report. Nicotine Tob Res 
2008;10(12):1691-715.
29. Baggett TP, Rigotti NA. Cigarette smoking and advice 
to quit in a national sample of homeless adults. Am J 
Prev Med 2010;39(2):164-72.
30. Connor SE, Cook RL, Herbert MI, Neal SM, Williams 
JT.  Smoking  cessation  in  a  homeless  population: 
there is a will, but is there a way? J Gen Intern Med 
2002;17(5):369-72.
31. Butler J, Okuyemi KS, Jean S, Nazir N, Ahluwalia 
JS, Resnicow K. Smoking characteristics of a homeless 
population. Subst Abus 2002;23(4):223-31.VOLUME 8: NO. 6
NOVEMBER 2011
  www.cdc.gov/pcd/issues/2011/nov/11_0043.htm • Centers for Disease Control and Prevention  7
The findings and conclusions in this report are those of the authors and do not necessarily represent the official position 
of the Centers for Disease Control and Prevention.
Tables
Table 1. Bivariate Analysis of Demographic Characteristics, Health Service Use, and Mental Health Diagnoses With Nicotine 
Dependence Among Veterans,a 2008-2009
Characteristic/Use/Diagnosis
All VA Service Users, n (%) (N = 
5,031,381)
VA Service Users With Nicotine 
Dependence, n (%) (n = 749,353)
Likelihood of Being Diagnosed With 
Nicotine Dependence, OR (95% CI)b
Sex
Male 4,74,729 (94.3) 708,26 (14.9) 1.0 (1.0-1.1)
Female 28,62 (.7) 41,097 (14.4) 1 [Reference]
Veteran status
OIF/OEF 200,300 (4.0) 30,297 (1.1) 1.0 (1.0-1.0)
Other war eras 4,831,081 (96.0) 719,06 (14.9) 1 [Reference]
Homeless status
Homeless 120,234 (2.4) 47,22 (39.3) 3.9 (3.8-3.9)
Not homeless 4,911,147 (97.6) 702,101 (14.3)  1 [Reference]
Age, yb
<40 48,827 (10.0) 77,49 (14.1) 0.9 (0.9-0.9)
Not <40 4,482,4 (89.1) 671,804 (1.0) 1 [Reference]
40-49 474,444 (9.4) 99,80 (21.0) 1.6 (1.6-1.6)
Not 40-49 4,6,937 (90.6) 649,48 (14.3) 1 [Reference]
0-64 1,8,142 (36.9) 417,610 (22.) 2. (2.-2.)
Not 0-64 3,176,239 (63.1) 331,743 (10.4) 1 [Reference]
6-74 931,971 (18.) 107,6 (11.) 0.7 (0.7-0.7)
Not 6-74 4,099,410 (81.6) 641,788 (1.7) 1 [Reference]
7-8 97,36 (19.4) 42,806 (4.4) 0.2 (0.2-0.2)
Not 7-8 4,0,84 (80.6) 706,47 (17.4) 1 [Reference]
>8 24,461 (4.9) 4018 (1.6) 0.1 (0.1-0.1)
Not >8 4,78,920 (9.1) 74,33 (1.6) 1 [Reference]
Race/ethnicity
White/unknown 4,667,988 (92.8) 683,919 (14.6) 0.8 (0.8-0.8)
Not white/unknown 363,393 (7.2) 6,434 (18.0) 1 [Reference]
Black 269,618 (.4) 4,278 (20.1) 1. (1.-1.)
Not black 4,761,763 (94.6) 69,07 (14.6) 1 [Reference]
Hispanic 101,633 (2.0) 12,271 (12.1) 0.8 (0.8-0.8)
Not Hispanic 4,929,748 (98.0) 737,082 (1.0) 1 [Reference]
 
Abbreviations: VA, Veterans Affairs; OR, odds ratio; CI, confidence interval; OEF/OIF, Operation Enduring Freedom/Operation Iraqi Freedom; PTSD, post-trau-
matic stress disorder. 
a Among veterans who used the US Department of Veterans Affairs health system. 
b OR for age represents odds with every increase of 10 years. 
c Excludes PTSD.
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Characteristic/Use/Diagnosis
All VA Service Users, n (%) (N = 
5,031,381)
VA Service Users With Nicotine 
Dependence, n (%) (n = 749,353)
Likelihood of Being Diagnosed With 
Nicotine Dependence, OR (95% CI)b
Urban/rural residence
Urban 3,403,266 (70.0) 492,611 (14.) 0.7 (0.7-0.8)
Not urban 1,46,14 (28.9) 23,919 (16.2) 1 [Reference]
Large rural 96,78 (12.3) 96,631 (16.2) 1.3 (1.3-1.3)
Not large rural 4,7,606 (94.) 631,899 (13.3) 1 [Reference]
Small rural 479,733 (9.9) 77,91 (16.2 1.3 (1.2-1.3)
Not small rural 4,872,68 (96.8) 60,79 (13.4) 1 [Reference]
Isolated rural 379,996 (7.8) 61,337 (16.1) 1.2 (1.2-1.3)
Not isolated rural 4,972,39 (98.8) 667,193 (13.4) 1 [Reference]
Annual income, $
<7,000 1,684,080 (33.) 224,110 (13.3) 0.8 (0.8-0.8)
Not <7,000 3,347,301 (66.) 2,243 (1.7) 1 [Reference]
7,000-14,999 863,429 (17.2) 174,188 (20.2) 1.6 (1.6-1.6)
Not 7,000-14,999 4,167,92 (82.8) 7,16 (13.8) 1 [Reference]
1,000-24,999 620,426 (12.3) 101,087 (16.3) 1.1 (1.1-1.1)
Not 1,000-24,999 4,410,9 (87.7) 648,266 (14.7) 1 [Reference]
≥25,000 1,863,446 (37.0) 249,968 (13.4) 0.8 (0.8-0.8)
Not ≥25,000 3,167,93 (63.0) 499,38 (1.8) 1 [Reference]
Disability status
Not service-connected 3,212,820 (63.8) 479,899 (14.9) 0.9 (0.9-0.9)
Service-connected 1,818,61 (36.1) 269,44 (14.8) 1 [Reference]
Service-connected, <0% disabled 943,46 (18.8) 128,361 (13.6) 1.0 (1.0-1.0)
Not service-connected, <0% 
disabled
4,67,824 (90.8) 620,992 (13.6)  1 [Reference]
Service-connected, ≥50% disabled 87,10 (17.4) 141,093 (16.1) 1.3 (1.3-1.3)
Not service-connected, ≥50% 
disabled
4,636,17 (92.1) 608,260 (13.1)  1 [Reference]
Mental health service use
Any 1,102,846 (21.9) 281,266 (2.) 2. (2.-2.)
None 3,928,3 (78.1) 468,087 (11.9) 1 [Reference]
 
Abbreviations: VA, Veterans Affairs; OR, odds ratio; CI, confidence interval; OEF/OIF, Operation Enduring Freedom/Operation Iraqi Freedom; PTSD, post-trau-
matic stress disorder. 
a Among veterans who used the US Department of Veterans Affairs health system. 
b OR for age represents odds with every increase of 10 years. 
c Excludes PTSD.
Table 1. (continued) Bivariate Analysis of Demographic Characteristics, Health Service Use, and Mental Health Diagnoses With 
Nicotine Dependence Among Veterans,a 2008-2009
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Characteristic/Use/Diagnosis
All VA Service Users, n (%) (N = 
5,031,381)
VA Service Users With Nicotine 
Dependence, n (%) (n = 749,353)
Likelihood of Being Diagnosed With 
Nicotine Dependence, OR (95% CI)b
Mental health diagnosis
Dementia 8,17 (1.2) 3,226 (.6) 0.3 (0.3-0.3)
No dementia 4,973,224 (98.8) 746,127 (1.0) 1 [Reference]
Schizophrenia 91,228 (1.8) 30,916 (33.4) 3.0 (3.0-3.1)
No schizophrenia 4,940,13 (98.2) 718,437 (14.) 1 [Reference]
Bipolar disorder 102,636 (2.0) 32,608 (31.8) 2.7 (2.7-2.8)
No bipolar disorder 4,928,74 (98.0) 716,74 (14.) 1 [Reference]
Major depression 21,60 (.0) 64,732 (2.7) 2.1 (2.1-2.1)
No major depression 4,779,821 (9.0) 684,621 (14.3) 1 [Reference]
Anxiety disorderc 36,270 (7.3) 87,406 (23.9) 1.9 (1.9-1.9)
No anxiety disorder 4,666,111 (92.7) 661,947 (14.2) 1 [Reference]
PTSD 494,202 (9.8) 118,49 (24.0) 2.0 (1.9-2.0)
No PTSD 4,37,179 630,88 (13.9) 1 [Reference]
Alcohol use disorder 301,214 (6.0) 138,49 (46.0) .7 (.7-.8)
No alcohol use disorder 4,730,167 (94.0) 610,88 (12.9) 1 [Reference]
Drug use disorder 196,268 (3.9) 91,249 (46.) . (.-.6)
No drug use disorder 4,83,113 (96.1) 68,104 (13.6) 1 [Reference]
Personality disorder 43,176 (0.9) 14,869 (34.4) 3.0 (3.0-3.1)
No personality disorder 4,988,20 (99.1) 734,484 (14.7) 1 [Reference]
 
Abbreviations: VA, Veterans Affairs; OR, odds ratio; CI, confidence interval; OEF/OIF, Operation Enduring Freedom/Operation Iraqi Freedom; PTSD, post-trau-
matic stress disorder. 
a Among veterans who used the US Department of Veterans Affairs health system. 
b OR for age represents odds with every increase of 10 years. 
c Excludes PTSD.
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Table 2. Association of Demographic Characteristics, Health Service Use, and Mental Health Diagnoses With Nicotine Dependence 
Among Veterans,a 2008-2009
Characteristic/Use/Diagnosis
Likelihood of Nicotine 
Dependence Diagnosis
OR (95% CI)b 
(n = 749,535) P Valuec
Sex
Female 1 [Reference] NA
Male 1. (1.-1.) <.001
Veteran status
Other war eras 1 [Reference] NA
OIF/OEF 0.4 (0.4-0.) <.001
Homeless status
Not homeless 1 [Reference] NA
Homeless 1.2 (1.1-1.2) <.001
Aged 0.8 (0.8-0.8) <.001
Race/ethnicity
Other 1 [Reference] NA
White/unknown 1.1 (1.0-1.3) .006
Black 1.3 (1.2-1.4) <.001
Hispanic 0.8 (0.8-0.9) <.001
Urban/rural residence
Urban 1 [Reference] NA
Large rural 1.3 (1.3-1.3) <.001
Small rural 1.3 (1.3-1.3) <.001
Isolated rural 1.4 (1.3-1.4) <.001
Annual income, $
<7,000 1 [Reference] NA
7,000-14,999 1. (1.-1.6) <.001
1,000-24,999 1.3 (1.3-1.3) <.001
≥25,000 1.1 (1.1-1.1) <.001
Characteristic/Use/Diagnosis
Likelihood of Nicotine 
Dependence Diagnosis
OR (95% CI)b 
(n = 749,535) P Valuec
Disability status
Not service-connected 1 [Reference] NA
Service-connected, <0% disabled 0.8 (0.8-0.8) <.001
Service-connected, ≥50% disabled 0.8 (0.8-0.8) <.001
Mental health service use
None 1 [Reference] NA
Any 1.3 (1.3-1.3) <.001
Mental health diagnosis
Not having the diagnosis 1 [Reference] NA
Dementia 0. (0.-0.6) <.001
Schizophrenia 1.8 (1.7-1.8) <.001
Bipolar disorder 1.2 (1.2-1.2) <.001
Major depression 1.1 (1.0-1.1) <.001
Anxiety disordere 1.1 (1.1-1.1) <.001
PTSD 1.2 (1.2-1.2) <.001
Alcohol use disorder 3.2 (3.1-3.2) <.001
Drug use disorder 1.8 (1.8-1.9) <.001
Personality disorder 1.0 (1.0-1.0) .03
 
Abbreviations: OR, odds ratio; CI, confidence interval; OEF/OIF, Operation 
Enduring Freedom/Operation Iraqi Freedom; NA, not applicable; PTSD, post-
traumatic stress disorder. 
a Among veterans for whom nicotine dependence diagnosis was document-
ed in administrative records of the US Department of Veterans Affairs (VA) 
health system. 
b Veterans with nicotine dependence represent 14.9% of all VA health sys-
tem users (N = ,031,381). 
c Calculated by using the χ2 test. 
d OR for age represents odds with every increase of 10 years. 
e Excludes PTSD.VOLUME 8: NO. 6
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Table 3. Association of Demographic Characteristics, Health Service Use, and Mental Health Diagnoses With Nicotine Dependence 
Among Subpopulations of Veterans (n = 749,353),a 2008-2009
Characteristic/Use/Diagnosis
Likelihood of Nicotine Dependence Diagnosis
Homeless Veterans, OR 
(95% CI) (n = 47,252)b P Valuec
OEF/OIF Veterans, OR 
(95% CI) (n = 30,297)d P Valuec
Sex
Female 1 [Reference] NA 1 [Reference] NA
Male 1.2 (1.1-1.2) <.001 1.4 (1.3-1.4) <.001
Veteran status
Other war eras 1 [Reference] NA 1 [Reference] NA
OEF/OIF 0.8 (0.7-0.8) <.001 NA NC
Homeless status
Not homeless NA NC 1 [Reference] NA
Homeless NA NC 1.3 (1.2-1.4) <.001
Agee 1.0 (1.0-1.0) .24 1.0 (1.0-1.0) <.001
Race/ethnicity
Other 1 [Reference] NA 1 [Reference] NA
White/unknown 1.2 (0.9-1.7) .22 0.6 (0.1-4.) .9
Black 1.2 (0.8-1.6) .41 0. (0.1-4.3) .7
Hispanic 0.9 (0.6-1.2) .36 0.3 (0.0-2.3) .2
Urban/rural residence
Urban 1 [Reference] NA 1 [Reference] NA
Large rural 1.2 (1.1-1.2) <.001 1.4 (1.4-1.) <.001
Small rural 1.2 (1.1-1.3) <.001 1. (1.-1.6) <.001
Isolated rural 1.1 (1.0-1.2) .01 1. (1.-1.6) <.001
Annual income, $
<7,000 1 [Reference] NA 1 [Reference] NA
7,000-14,999 1.1 (1.1-1.1) <.001 1.1 (1.1-1.2) <.001
1,000-24,999 1.0 (1.0-1.1) .66 1.1 (1.0-1.1) <.001
≥25,000 1.0 (0.9 (1.0) .28 1.0 (1.0-1.0) .99
 
Abbreviations: OR, odds ratio; CI, confidence interval; OEF/OIF, Operation Enduring Freedom/Operation Iraqi Freedom; NA, not applicable; NC, not calculated; 
PTSD, post-traumatic stress disorder. 
a Among veterans for whom nicotine dependence diagnosis was documented in administrative records of the US Department of Veterans Affairs (VA) health 
system.  
b Represents 39.3% of all homeless VA health system users (n = 120,234). 
c Calculated by using the χ2 test. 
d Represents 1.1% of all OEF/OIF VA health system users (n = 200,300). 
e OR for age represents odds with every increase of 10 years. 
f Excludes PTSD.
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Characteristic/Use/Diagnosis
Likelihood of Nicotine Dependence Diagnosis
Homeless Veterans, OR 
(95% CI) (n = 47,252)b P Valuec
OEF/OIF Veterans, OR 
(95% CI) (n = 30,297)d P Valuec
Disability status
Not service-connected 1 [Reference] NA 1 [Reference] NA
Service-connected, <0% disabled 0.9 (0.9-1.0) .004 1.0 (0.9-1.0) .004
Service-connected, ≥50% disabled 1.0 (0.9-1.0) .12 0.9 (0.9-0.9) <.001
Mental health service use
None 1 [Reference] NA 1 [Reference] NA
Any 1.1 (1.0-1.1) .01 1.3 (1.2-1.3) <.001
Mental health diagnosis
Not having the diagnosis 1 [Reference] NA 1 [Reference] NA
Dementia 0.7 (0.-0.8) <.001 0.9 (0.4-1.9) .77
Schizophrenia 1.3 (1.2-1.3) <.001 1.2 (1.0-1.4) .01
Bipolar disorder 1.1 (1.1-1.2) <.001 1.3 (1.2-1.4) <.001
Major depression 1.2 (1.1-1.2) <.001 1.0 (1.0-1.1) .06
Anxiety disorderf 1.1 (1.1-1.2) <.001 1.3 (1.2-1.3) <.001
PTSD 1.2 (1.1-1.2) <.001 1.3 (1.3-1.4) <.001
Alcohol use disorder 2.1 (2.0-2.1) <.001 2.3 (2.2-2.4) <.001
Drug use disorder 1.9 (1.9-2.0) <.001 2.0 (1.9-2.1) <.001
Personality disorder 1.1 (1.0-1.1) .02 1.1 (1.0-1.3) .01
 
Abbreviations: OR, odds ratio; CI, confidence interval; OEF/OIF, Operation Enduring Freedom/Operation Iraqi Freedom; NA, not applicable; NC, not calculated; 
PTSD, post-traumatic stress disorder. 
a Among veterans for whom nicotine dependence diagnosis was documented in administrative records of the US Department of Veterans Affairs (VA) health 
system.  
b Represents 39.3% of all homeless VA health system users (n = 120,234). 
c Calculated by using the χ2 test. 
d Represents 1.1% of all OEF/OIF VA health system users (n = 200,300). 
e OR for age represents odds with every increase of 10 years. 
f Excludes PTSD.
Table 3. (continued) Association of Demographic Characteristics, Health Service Use, and Mental Health Diagnoses With Nicotine 
Dependence Among Subpopulations of Veterans (n = 749,353),a 2008-2009